In order to evaluate the response of two soybean cultivars (032 and BP) to cold stress [control (28°C) and cold stress (5°C)] at two light intensity levels [normal light (8000 lux) or low light (2000 lux) intensity], an experiment was done in a factorial arrangement based on completely randomized design with three replicates under greenhouse conditions. The results clearly showed that leaf number and chlorophyll a and ab contents in soybean seedlings have a tendency to decrease (31, 17 and 14 %, respectively) by cold stress while stem diameter markedly increased (up to 15) as compared to those grown under control conditions. Cold stress reduced nodes number, plant height and chlorophyll content (SPAD value) in two light intensities, however, this effect is more noticeable at low light intensity for nod numbers (31%) and plant height (56%) and at high light intensity for SPAD value (21%). Cold stress also significantly suppressed plant height in both cultivars (52% in 032 and 47% in BP). Where light intensity increased from 2000 to 8000 lux, 032 plants exhibited slightly increase in stem diameter and chlorophyll b while BP plants exhibited 9 and 21% decrease , respectively. In conclusion, cold stress in either 2000 or 8000 lux could adversely affect morphological parameters of soybean plants, however, the rate of damage increased at low light intensity.
Introduction
Plants are subjected to large number of environmental and biological stresses. These adverse conditions may interfere with normal growth and development and in crop plants will lower food quality and yield (Sachs and Ho, 1986) . Many crop plants originated in tropical, such as soybeans, begin to show adverse reactions including structural and physiological damage at temperatures below 20 °C which referred to chilling injury (Musser et al., 1983) .
The understanding of plant responses to environmental stresses is crucial to models plant behaviors in a changing climate (Cordeiro et al., 2010; Maddah et al., 2012) . Environmental variables, particularly temperature and light intensity, are the major factors influencing the growth and development of plants (Janska et al., 2009 ).
Low temperature is one of the most important abiotic factors not only limit growth, productivity and geographical distribution of agricultural crops but also impose the agricultural sector into making huge losses every year (Maali-Amiri and Heidarvand, 2010) . Since plants need a certain range of temperature for optimal growth, out of this range is considered as a stress. Meanwhile, a particular range of temperature which may be optimum for one plant may be stressful for other plants (Yadav, 2010) .
Chilling or cold stress leads to reduced growth and leaf expansion (Sowinski et al., 2005; Ryman et al., 2007) , wilting (Bagnall et al., 1983) and chlorosis (Yoshida et al., 1996) in plants and may even leads to necrosis (tissue death) of plants (Yadav, 2010) . Low temperature both directly by metabolic inhibition (decreased metabolism, freezing the cell membrane and loss of membrane (Jewell et al., 2010) , and indirectly, through the reaction caused by cold osmotic (dehydration and freezing due to cold) prevent the full expression of genetic potential of plants. The destruction of plasma membrane of plant cells and pigment especially in thylakoid membranes (Wang, 1990) reported as the major side effects of cold stress in plants (Steponkus et al., 1993) . It has generally been noticed that plants native to warm habitats such as soybean [Glycine max (L.) Merrill], corn (Zea mays L.) and cotton (Gossypium hirsutum L.) exhibit symptoms of injury upon exposure to low non-freezing temperatures or hypothermia (Lynch, 1990) . The degree of damage, however, depends on the sensitivity of plants to cold stress and may vary from one plant to another plant. Angadi et al. (2000) observed that temperatures below 10°C negatively influenced the growth and stem elongation in B. 
Materials and methods
This study was conducted at Sari Agricultural After 32 days, plants were harvested and morphological parameters such as stem diameter, height to the first node, plant height, node number per plant and leaf area were determined. The data were subjected to analysis of variance using the SAS statistical software package (version 9.1) and mean comparison was performed using LSD's test at P<0.05.
Results and discussion

Morphological characteristics
The result of ANOVA showed that cold stress significantly (P<0.01) affected all the measured morphological parameters except for height of first node and leaf area ( ns: non-significant difference between treatments, *: significant at the 5% level, **: significant at the 1% level
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When the temperature decreased to 5 °C (cold stress), all plants exhibited decreased in both nod number and leaf number (27 and 31 percent, respectively) as compared to the control. By contrast, stem diameter was increased as compared to the control ( Table 2 ).
As shown in Table 2 , 032 cultivar had more height of first node in stem and node number (3.24 cm and 5.80, respectively) than BP cultivar. ns: non-significant difference between treatments, *: significant at the 5% level, **: significant at the 1% level.
Interesting results were obtained for number of nodes in stem and plant height. When soybean seedlings exposed to cold stress in both of the light levels (2000 and 8000 lux), number of nodes in the stem (approximately 31 and 21 percent, respectively) and the plant height (approximately 56 and 41 percent, respectively) significantly reduced ( Fig. 1a and b) . In control conditions (28 °C) when the light increased to 8000 lux, number of node in stem and plant height significantly decreased (9% and 28%, respectively) as compared to 2000 lux ( Fig. 1a and b) . The results of the present study are similar to findings reported by Int. J. Biosci. 2014 (Fig. 2) . The results of the present study coincide with the reported findings of Miedema et al. (1982) and Zaidi et al. (2010) who reported that cold stress significantly reduced both cell division and cell elongation which resulted in cessation of growth. on both chlorophyll content (Table 3) . The results clearly showed that chlorophyll a and a+b contents in soybean seedlings have a tendency to decrease in cold stress conditions (Table 4) . Reduction of chlorophyll content in maize leaves under cold stress has also been reported by Leipner et al. (1999) and Lee et al., (2002) . Moreover, decrease of photosynthesis induced by low temperatures is a well known response of chilling-sensitive plants (Yadegari et al., 2007) . Inhibition of chlorophyll accumulation at low temperature was attributed to the faster photooxidation of the chlorophyll than its synthesis.
According to Figure (Hoel and Solhaug, 1998; Brugnoli and Bjorkman, 1992; Tood et al., 2005) .
Interaction effects of light intensity and cultivar was significant in terms of chlorophyll b (Table 3) (2010) . In general, when the plant may not be able to receive optimal radiation because of high plant density or cloudy days increase chloroplast numbers and density to compensate less light availability (Forghany et al., 2010; Smith, 1981; Buren et al., 1974) . Results indicated that interaction between light intensity and cultivar was significant in terms of chlorophyll b (Table 3) . When light intensity increased from 2000 to 8000 lux, 032 plants exhibited slightly increase in chlorophyll b while BP plants exhibited significant decrease (Fig. 5) . 
Conclusion
In conclusion, the results of the current experiment represented that cold stress in both light intensities (2000 and 8000 lux) could damage on the morphological and the physiological parameters of soybean plants from 5 to 55%. Although two soybean cultivars showed slightly contrast behavior, the rate of cold stress damage increased when soybean plants grown at low light intensity conditions.
